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I am now convinced^ that no great 
improvements in the lot of mankind 
are possible^ until a great change takes 
place in the fundamental constitution 
of their modes of thought. The old 
opinions in religion^ morals and poli- 
tics^ are so much discredited in the 
more intellectual minds as to have 
lost the greater part of their efficiency 
for good^ while they have still life 
enough in them to be powerful ob- 
stacles to the growing up of any bet- 
ter opinions on these subjects. When 
the philosophical minds of the world 
can no longer believe its religion^ or 
can only believe it with modifications 
amounting to an essential change of 
its character^ a transitional period 
commences^ of weak convictions^ par- 
alysed intellects^ and growing laxity 
of principle^ which can not terminate 
until a renovation has been effected 
in the basis of their belief^ leading to 
the evolution of some faith^ which 
they can really believe: and when 
things are in this state^ all thinking 
or writing which does not tend to 
promote such a renovation is of very 
little value^ beyond the moment. — 

John Stuart Mill, 



WHAT NATUBE IS 
An Odtune of Scibntitic Natttxaussc 



PRELIMINARY ORIENTATION 

Humanity is no longer looked at from a tra- 
ditional point of view. A concensus of the sci- 
entific thought of the world places Man at the 
head of the animal kingdom and explains his 
existence by natural law. Life has existed 
upon the earth for millions of years. In man- 
kind, to-day, it has reached conscious exist- 
ence. After arriving at maturity, and reject- 
ing our allegorical and symbolical theory of 
things inherited from the past as inadequate 
and insufficient, and looking about us at Nature, 
studying matter and energy in chemistry and 
physics, investigating the facts of life and 
mind in biology and psychology,- and meditat- 
ing upon the phenomena of hiunan fiction and 
conduct in economics and sociology, we are 
ushered into the real mystery of things, and not 
to find a solution is to suffer intolerable pain at 
our bafflement. Hence Man's eternal search 
for truth. But the life of the individual is so 
brief, and the historic period of humanity so 
short — ^at farthest not over ten thousand 
years — ^that, owing to lack of time for re- 
search and the accumulation of materials, the 
action and interaction of the elements and en- 
ergies of Nature, even to-day, are deemed in- 
comprehensible to the individual, and syste- 

1 



2 WHAT NATURE IS 

matic accumulations of knowledge of them form 
no part of the heritage of the race. Neverthe- 
less, the necessity for a credible system of phi- 
losophy which will explain the Universe and 
man's relation to it to supplant our traditional 
theory of things is apparent to all inquiring 
minds. Its demand is insisted upon by the most 
advanced moralists of all nations. 

Science teaches us that a rational system of 
Uving can be based only upon a rational theory 
of the Universe; hence it is the starting-point 
in the solution of the practical problems of life 
that immediately confront us; it is the founda- 
tion of the philosophy which will direct the fu- 
ture socialization of the race. While the con- 
stitution of our minds demands a philosophy 
of everything, yet our investigations of Nature 
so far, have shown us that it is unlimited and 
absolutely inconceivable. The human mind to- 
day is not commensurate with the Universe, but 
only with Nature immediately around us. In 
order to conceive a thing, we must limit it ; but 
for every limit the mind places upon the Uni- 
verse, there appears an imlimited Universe be- 
yond. Still, as the human mind is a reaction 
of the environment, some subsequent discovery 
must of necessity, in the course of its develop- 
ment, make the Universe conceivable, as the 
discovery of the rotundity of the Earth and 
the development of the sciences of physics and 
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astronomy made possible a true concept of the 
Earth. Yet it is with reluctance that we try to 
understand what is going on out in the sidereal 
world beyond the solar system. It is so far 
away from us, and has heretofore been deemed 
to have so little, or no effect upon our destiny 
that whether or not we knew anything about it 
was thought to make no difference. There is 
nothing to-day in all the realms of thought 
which shows the impenetrable mystery of things 
and human impotency more than man's baffle- 
ment in contemplating the unlimited space of 
the starry depths. Contrary to the experience 
of the Psalmist that "the Heavens declare the 
glory of God," (Ps. xix, 1.) to-day, in the 
presence of this awful, infinite phenomenon, 
Man comes to himself and realizes that he is not 
a minion of Nature, as tradition has caused him 
to believe, but rather a being unfavored, un- 
friended, unfathered, simply the product of 
the ceaseless strivings of the elements and ener- 
gies of Nature. 

The problem before us is this : Given the ele- 
ments and energies now at work in Nature, to 
explain human existence in naturalistic terms, 
to answer the questions: What is the Universe? 
What is Man? What is man's relation to the 
Universe? 

It is by attempting the impossible that the 
greatest achievements in Nature have been ac- 
complished. 
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THE UNIVERSAL PROCESS 

The teachings of science show that the solar 
system is a vast process in the transformation 
and equivalence of energy. It begins with the 
maximum amount of radiant and the minimum 
amount of gravitant energy, effects a trans- 
formation of these two kinds of energy by dis- 
sipating radiant energy in straight lines into 
space, thus generating gravitant energy in 
heavenly bodies with a curvilinear movement 
which sweep the heavens, until finally after bil- 
lions of years the conditions are reversed, and 
there exists the maximum amount of gravitant 
with the minimmn amount of radiant energy: 
then the system collapses or collides with an- 
other, and the maximiun amount of radiant 
energy is again developed; and all the matter 
is once more dispersed throughout the system 
and the process is begun over again. At the 
beginning of the transformation all the matter 
of the solar system, in its most attenuated form, 
fills the entire space of the system; at its end, 
all the matter in the highly concentrated forms 
of heavenly bodies is thrown upon its center 
with gravitant energy sufficient to produce radi- 
ant energy enough to disperse it throughout the 
system. Were the Earth alone to fall into the 
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sun, it has been calculated by Mayer, then 
by Hehnholtz and Thomson, that it would pro- 
duce heat equal to the combustion of more than 
five thousand worlds of solid coal. 

At the beginning of a solar system gravitant 
energy manifests itself as the primordial par- 
ticle of matter; and, its motion being in a line 
perpendicular to the course of radiant energy, 
the resultant of the two forces causes the move- 
ment of the particle to be curvilinear. This 
movement of the original particles of matter is 
communicated to all the bodies formed out of 
it; as a result, all bodies in space, gravitating 
back whence they came, move in curvilinear tra- 
jectories, thus taking billions of years to pass 
over the distance; otherwise the solar process 
would effect no equilibriums, matter would pass 
to the outermost confines of the system, then 
gravitate back in straight lines in a compara- 
tively brief space of time to be dispersed again, 
and there would not be sufficient duration be- 
tween the dominance of one energy and that 
of the other for the evolution of the Inorganic, 
the Organic and the Social Processes whose 
equilibriiuns are effected by the motions of the 
original particles of matter under the antagon- 
istic influence of radiant and gravitant energy. 
In the beginning, as matter condenses, moving 
in curvilinear trajectories, before all the bodies 
formed can reach the original center of the 
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system, many centers of revolution are set up. 
Each of these finally evolves either into a plan- 
etary system, masses of planetoids, or rings of 
meteors, which, sweeping the heavens for ages, 
finally gather all the matter of the system into 
a few bodies before the final cataclysm, the col- 
lapse of the whole system at the end of the pro- 
cess. 

No idea is more bewildering than the law of 
gravitation considered as the measure of an 
actual force, this being utterly inconceivable. 
According to this law, every particle of matter 
in a solar system attracts every other particle 
with a force proportional to the mass of each 
and inversely proportional to the square of the 
distance between them. While this law is attrib- 
uted to Sir Isaac Newton, yet it is not found 
in any of his works and must be the product 
of some unknown disciple. The fact is that the 
law of gravitation is merely a mathematical 
formula of the relation existing between the 
heavenly bodies of a system, all Nature being 
constructed according to mathematical princi- 
ples. Newton calls the law as he formed it a 
purely mathematical notion involving no con- 
sideration of physical cause whatever.* Instead 
of the heavenly bodies attracting one another, 
they merely fall towards one another because 

* ** The Mathematical Principles of Natural Philosophy." 
Vol. I, p. 5, by Sir Isaac Newton. 
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there is not sufficient radiant energy in and be- 
tween them to keep them apart; and just in 
proportion as the radiant energy of a system is 
dissipated, in that proportion do these bodies 
come to a ccHnmon center. The force to be 
measured by the law of gravitation was exerted 
by radiant energy in the original dispersion of 
matter, not the equilibriums effected by radiant 
and gravitant energy in the return of matter 
to its center whence it came. It is the action 
of the two forces of radiant and gravitant en- 
ergy operating in different directions that 
causes all the equilibriums of Nature, — the In- 
organic, the Organic and the Social Processes 
not an attractive force held in check by some 
other force, as it seems to be in the case of the 
heavenly bodies. 

The only way we can separate matter in any 
of its forms is by radiant energy in some of its 
manifestations, and when the radiant energy is 
dissipated, the forms of matter come together in 
their original positions. To toss a ball in the 
air, for example : nothing is lost or gained. If 
the ball goes up with a velocity of sixteen feet 
per second, it comes back with the same velo- 
city: gravitation adds nothing. Or else the 
forms of matter separated effect stable equili- 
briums which require still more energy to dis- 
integrate — chemical compounds, living organ- 
isms and social organizations, for example. 
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When we toss a snow ball into the air a small 
amount of radiant energy in the form of me- 
chanical energy is the force expended. The ball 
falls back to the Earth because there is not 
enough radiant energy in it and between it and 
the Earth to support it, and in its return it 
generates as much energy as was expended in 
its propulsion, which would not be the case if 
gravitation added anything, or if it were an in- 
dependent force. It would be a mystery, in- 
deed, if the body did not fall when it took so 
much energy to put it into the air, and the 
energy that had been supporting it was all ex- 
pended. If it were forced back to the Earth 
by outside pressure, the commonly accepted ex- 
planation of gravitation, with an amount of 
energy equal to what it took to put it into the 
air, the mystery would be still greater. As it 
takes more radiant energy to put an object on 
the top of a high mountain than upon a small 
hill in a valley, so, if gravitant energy and 
gravity are the same thing, the object should 
have more weight on the top of the mountain 
than in the valley; but the opposite is the 
case. Gravity only measures the pressure of 
an object on the Earth where it rests, and 
whatever it may be, it is not a correlative of 
the energy it takes to put an object in its posi- 
tion, wherever it may be. Faraday showed that 
gravitation as a force contradicts the law of the 
conservation of energy. 
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But to return to our illustration. If the 
snow ball were reduced to watery vapor by a 
great deal of radiant energy, it would rise in 
our atmosphere, and would not fall until the 
radiant energy was dissipated; then it would 
descend as rain, and in its movements would 
develop energy equivalent to the amount that 
caused its rise. If the snow ball could be re- 
duced to the original particles of matter by an 
incalculable amount of radiant energy, it might 
be wafted far out into space ; but it would fol- 
low the same laws in its return as if it were 
simply a ball of snow. The force which puts 
bodies into space is radiant energy in some form 
or other. They return to their center when it 
is dissipated for want of support, and fall back 
with just as much force as it required to raise 
them. 

All Nature is a repetition of itself, — ^the rise 
of water in the form of vapor from the ocean, 
to be blown by the winds to the north and south 
zones, there to meet with a dissipation of radi- 
ant energy, resulting in the fall of vapor as 
rain, to be collected on the Earth in streams, to 
flow, perchance, to the ocean again, if the radi- 
ant energy is not dissipated to such an extent 
that ice forms, for in that case it stops where 
it falls, maybe for ages until relieved by radi- 
ant energy in some other form, when it finally 
gets back to the ocean whence it came. This 
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is but a pseudo-miniature solar system that 
fails for want of materials, energy, space, time. 
Were a planet hot enough to dissolve some of 
its matter into its primal particles, it might 
drive a sufficient amount of it out into space 
far enough that, in its falling back, it would 
form a satellite. This is the probable origin 
of the retrograde satellites of our solar system. 
When, in the evolution of the solar system, 
planets were evolved, they, on a small scale, 
went through the same evolution and produced 
satellites ; and were our system as large as Arc- 
turns or Sirius, no doubt it would be possible 
even for satellites to produce attendant bodies. 

The law of gravitation, like many of the 
phenomena of Nature, has been interpreted 
backwards — the geocentric theory of the heav- 
enly bodies, for example. It explained all the 
phenomena of Nature, permitted the prediction 
of eclipses, the very strongest of all scientific 
proofs ; yet it was just opposite to the truth — 
the heliocentric theory. The law of gravita- 
tion explains the facts, but instead of gravita- 
tion being an attractive force, it is a result of 
matter following the line of least resistance as 
determined by the contending energies — ^radi- 
ant energy acting in a straight line, gravitant 
energy perpendicular to it, the resultant being 
a curvilinear trajectory such as our heavenly 
bodies follow. 
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Professor Svante Arrhenius holds that the 
cyclic process of the solar system is initiated 
by a coUision with another system, producing 
nebula, which, during countless centuries of 
evolution, finally develops into a new solar sys- 
tem. This, no doubt, may occur; but despite 
the great waste of energy in Nature, it looks 
more probable that every solar system should 
be self -su£Scing, and not be dependent upon col- 
liding with another system in a similar condi- 
tion in order to complete its process. Besides, 
the absence of all radiant energy would cer- 
tainly destroy the planetary equilibriums, and 
thus collapse the system. It may be possible 
in rare cases, owing to smallness of size, that 
some system would go through with its process 
from nebula to burnt-out sun, and not develop 
sufficient gravitant energy to produce force 
enough, when the system collapsed to redistrib- 
ute all the matter throughout the system and 
thus form planets, — ^just as the smaller planets 
in our own system fail to evolve moons. In 
such cases the only possible way of redistribut- 
ing the matter of the system would be a col- 
lision with a foreign body that would generate 
the necessary force. But this case is probably 
the exception, not the rule, or holds good for 
the smaller systems, and not the larger ones. 
In the case of a system like that of Arcturus, 
were it to collide with similar systems, inevitably 
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all the matter of the Universe would be collected 
mto one system. But we see no evidences of that 
in the present condition of the starry depths. It 
would seem more probable that even "brute 
matter*' in the larger systems is protected by 
the enormous amount of radiant energy, not 
only dispersing their own matter, but repelling 
the matter of other systems, thus preventing the 
matter of the Universe from aggregating in 
one system. It would seem that solar systems 
have a maximum as well as a minimimi size due 
to the nature of radiant energy. When a solar 
system is dispersed throughout its space, it is 
probable that the radiant energy of contiguous 
systems drives it into those portions of space 
freest from matter, making it follow the line 
of least resistance. It is much more probable 
that solar systems take their proper motion 
from radiant than from gravitant energy; but 
their movement is expressed by the same mathe- 
matical formula. All the matter, however, of 
each and every system in its internal motions 
follows the laws we have attempted to outline. 
The great obstacle in the study of sidereal 
phenomena is an imperfect understanding of 
what radiant and gravitant energy really are; 
and while the philosopher can state the facts in 
general terms, the specialist sticks to the 
theories of the great men of the past like a 
savage to his Grod. The specialist should re- 
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examine his principles instead of condemning 
the theories of living philosophers. This Arrhe- 
nius h€U5 done in regard to radiant energy;* 
but the ultimate theory of things will not be 
complete in detail until the same is done for 
gravitant energy. 

Matter manifests itself in several states: 
solids, organic bodies, liquids, gases, which we 
know by our own senses, and the primordial 
particle and the interstellar matter of space, 
which we infer from reasoning. These different 
states are determined by the amount of radiant 
energy that is present to condition them. At 
its maxium, no equilibriiuns can be formed, 
nor at its minimum; but between the two ex- 
tremes are developed the Inorganic, the Organ- 
ic and the Social Processes. Our old conception 
of "brute matter'' has so perverted our minds 
that, outside of our own bodies, matter instead 
of being deemed self -active is thought to be 
absolutely passive. The truth is that all matter 
in some degree is self -active. The forces of 
the heavenly bodies reside in them, just as 
the forces in atoms reside in them, and hiunan 
forces reside in human beings, and social forces 
reside in social organizations, the highest form 
of matter that we know anything about. But 
this does not mean that the forces of the 

♦ " Worlds in the Making/' by Prof. Svante Arrhenius, 
chapters VI. and VII. 
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heavenly bodies can act other than they do. 
But it does mean that their movements are not 
determined by outside forces; instead, they are 
controlled by the radiant and gravitant energies 
of Nature in and about them, as we see them 
every day manifest here on earth. It is only 
living beings that can direct motion, and 
social organizations that can expand energy 
with perfect economy. In all the rest of Nature 
all energy follows the line of least resistance 
as determined by the contending energies in 
opposition and neutralization. 

This theory of gravitation obviates the neces- 
sity of bodies acting upon one another at a 
distance, a fact that has made all the best 
mathematical minds of the race disbelieve in 
gravitation as an attractive force, beginning 
with Newton and ending with Du Bois Ray- 
mond, and makes the motion of the heavenly 
bodies similar to our experience with matter 
and energy here on earth. In addition to that, 
this explanation of the law of gravitation makes 
the energies of the heavenly bodies, like all 
other bodies, reside in themselves and not be 
impressed from outside sources. It was Kep- 
ler's confusing gravitation with magnetism 
that started the world wrong in its interpreta- 
tion of this phenomenon, and in spite of the 
warning of Newton in his third letter to Bently, 
it has been misled ever since. There are but 
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two other phenomena that are as baffling as 
the law of gravitation, as commonly interpreted 
as action at a distance, and those are eternal 
time and infinite space. But the explanation 
here given reduces the phenomenon to that of 
common experience, and it is as easy of com- 
prehension as any of the other facts of Nature. 

The action of comets under the influence of 
the planets h^ been interpreted as a proof 
of gravity as a cause of motion and not a mathe- 
matical relation. But we forget that we know 
of two actual attractive forces in Nature other 
than gravitation — ^magnetism and electricity — 
and these are ample to explain the phenomenon 
of comets, because electricity in addition to be- 
ing an attractive force is also a repellant one. 
If we work with tlie facts we have, it will not 
be found necessary for us to evoke any new 
ones. 

The solar system is a process so stupendous 
that, in comparison with the Organic and the 
Social Processes, it seems to be a mere anal- 
ogy; but in fact it is a fundamental truth of 
philosophy. Its forms are produced from gravi- 
tant energy ; its functions are performed by the 
various manifestations of radiant energy. As 
a process, the solar system is more imperfect 
than either the Organic or the Social Processes ; 
yet its structures are so arranged that its ener- 
gies expend themselves in the same ways, such 
expenditure being natural laws. 
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When looked at rightly, there is no more 
mystery in a solar system than in a chemical 
molecule, each being controlled by similar ener- 
gies, subject to similar destinies. The chemical 
molecule, in fact, is a miniature solar system; 
or, a solar system is an enormous molecule.* 
Nature knows no large or small; for it uses 
the same kind of energy, expended according 
to the same laws, in all its phenomena. 

All solar systems, units in the great Uni- 
versal Process, pass through a definite evolu- 
tion, producing the phenomena of life, mind 
and society, being higher forms in the expendi- 
ture of energy, beginning with the f imdamental 
law of Nature, the dissipation of all energy 
along the line of the least resistance as deter- 
mined by its conditions in the Inorganic Pro- 
cess, and finally reaching the acme of develop- 
ment in the expenditure of all energy with per- 
fect economy in the ultimate Social Process, 
afterwards declining, and ultimately reverting 
to the original elements and energies of Nature. 

Such sublime phenomena are taking place out 
in the Universe constantly; for we find there 
solar systems at all stages of existence, from 
nebulous mass to burnt-out sun (our system 
seeming to be mid-way between these two 
stages) ; but owing to our imperfect develop- 

« Sir Oliver Lodge in the Athenaeum, May 27th, 1905» 
p. 651. 
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ment, they pass unnoticed except by a few speci- 
alists. These phenomena are unlimited in 
number and are at all stages of development, 
so that while the human race itself will not 
live long enough to observe any of them in 
detail, yet as we can see the different stages in 
all, we can obtain a conception of the whole 
from what we learn from each, assisted by the 
fact that Nature is but a repetition of itself 
in all its forms. 

In the nebulae of the sidereal world we see 
Nature in its most stupendous operations and 
get a first glimpse of the crude essence of 
things which reaches its highest development 
in the Organic and Social Processes. When we 
once adopt the naturalistic point of idew, we 
see in these first forms of Nature dim adimi- 
brations of the phenomena that are fully de- 
veloped in ourselves. Nature ceases to be that 
terrifying mystery which has given birth to 
all our symbolical and allegorical theory of 
things, and becomes a simple process; and we 
take delight in consciously perfecting the pro- 
cesses that the blind energies of Nature have 
taken billions of years to bring up to their pres- 
ent stage of development. 

Necessarily much that is written about the 
solar systems is pure hypothesis ; but the hypo- 
theses, heretofore, were not controlled by any 
general theory of naturalism. It would be mar- 
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velous indeed, if a philosopher in the present 
stage of knowledge could give an account of 
the most stupendous and the most infinitesimal 
phenomena of Nature that future ages would 
verify; yet many of the guesses of the Greek 
philosophers are being verified by modem science 
to-day. All that any one can hope to accom- 
plish is to give an hypothesis in the most general 
terms. Details can only be attempted by mathe- 
matical physicists, and it would be well even 
for them to remember what the celebrated 
Buffon said in apology for his theory of the 
solar system : " I might have written as thick 
a book as Burnet or Wiston, if I had wished 
to expand my opinions in their manner; and 
I might have given weight to my deductions 
by clothing them in mathematical garments, as 
the latter has done. But I believe that hypo- 
theses, however probable they be, should not 
be treated by such apparatus, which savors 
just a little of charlatanism.*' 

But the philosophy of Naturalism does not 
stop with a cosmic theory. It is the study of 
Nature about us and in us which will produce 
that revelation, that falling of the scales from 
our eyes, iliat seeing of things face to face 
which the heart of man has ever craved, not 
the contemplation of the galaxy of the heavens, 
no matter how grand and sublime it may seem, 
or how ingenious our theory of it may be. So 
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in our investigation, it will best repay us to 
study the simple facts of our environment and 
our own lives, leaving the Universe to be under- 
stood from the light gained from the investi- 
gation of the parts closest in touch with us. 
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MATTER AND ENERGY 

In our study of the factors of Nature — 
matter and energy — ^while we are limited on the 
one hand by the incalculably large, the Uni- 
verse, we are limited on the other by the in- 
calculably small, the ion, the electron, the cor- 
puscle, or whatever name our philosophical phy- 
sicists are pleased to call the ultimate particle of 
matter. Between these two extremes, the human 
mind is capable of classifying all the phenom- 
ena of Nature and giving consistent and logical 
explanations of them. What is more, if we 
only knew how to use it, such immediate knowl- 
edge is a key to the understanding of the whole 
Universe; for a profound survey of Nature 
shows it to be only a repetition of itself in 
many forms. While the himian mind has been 
developed with the practical function of adapt- 
ing man to his environment; yet the theoreti- 
cal understanding of all Nature is also within 
its purview; because through the constant re- 
turn of Nature upon itself, man becomes a 
microcosm, a repetition of the great macrocosm, 
the Universe. So we may as well, first as last, 
know that the ultimate secrets of the Universe 
are properly within the limits of scientific in- 
vestigation. Knowledge begins with matter and 
energy, and ends by explaining all Nature in 
their terms. 

20 



MATTER AND ENERGY 81 

By induction we know a great deal about 
matter in its outward forms, but when it comes 
to understanding its inmost nature, it is by 
looking at matter in the hidden recesses of our 
own being, and tracing its various forms by 
analogy to ourselves, that we understand it. 
We shall know the ultimate constitution of 
things through reason, not through our senses. 
The greatest fallacy of all learning is to give 
a higher degree of certitude to the present 
impressions of the senses than to the operations 
of the intellect — ^the accumulations of ages of 
sense-impressions — or to consider only the 
knowledge one learns from an investigation of 
external Nature, paying no attention to the 
accumulated knowledge of the race and what 
is organized in our very being. Man really 
learns more about the Universe by studying 
matter and energy within himself than without 
in Nature. For in this sense knowledge is 
inherited. Man is the repository of the experi- 
ence of the ages. He does not of necessity 
have to releam everything in his lifetime. Be- 
sides, man, being the highest developed form 
of matter, has within himself the most perfect 
manifestation of all its properties. As a result 
we have within ourselves the knowledge that is 
to unlock the secret of the Universe. But our 
inductive theory of science has made us think 
that the only way to know all Nature is to 
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study all Nature, when, in fact, Nature is so 
much a repetition of itself that, if we know 
any one thing well, we can know everything 
by analogy; and when we know ourselves per- 
fectly, we shall know everything. But we shall 
use both methods of investigation in this essay. 

All Nature has been reduced to two mani- 
festations of energy: gravitant and radiant.* 
Gravitant energy (chemism, cohesion and so 
on) constitutes matter; radiant energy (light, 
heat and so forth) constitutes the conditions 
of matter. 

Science 'has done much to resolve all the 
complicated forms of radiant energy into 
simpler ones, and has demonstrated their trans^* 
formation and equivalence. Light, heat, elec- 
tricity, mechanical energy constituting the con- 
ditions of matter are all convertible. All radi- 
ant energy can be reduced to one form. For 
example, the heat of the sun, stored in coal, 
is transformed into mechanical energy through 
steam, and mechanical energy in the dynamo 
is changed into electricity, and electricity in 
the trolley car is again transformed into me- 
chanical energy, which is used in locomotion and 
finally dissipated in friction as heat. But as 
to their inmost nature, the radiant energies 
heretofore have been considered impenetrable 

* ** Principles of Mathematics and Physics " by James 
Challis. 
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mysteries, because, owing to our traditional 
theory of things, we have looked for an explana- 
tion of them, not by tracing them through 
their various manifestations up to ourselves, 
but by something supernatural outside Nature 
wholly unlike ourselves. What radiant energy 
is in terms of something totally different can 
never be known. It is understood primarily in 
its effects upon us, because it is in these accumu- 
lated effects — ^mentality — ^that we find an 
explanation of radiant energy in the terms of 
mind, and an explanation of mind in the terms 
of radiant energy, showing that they are one 
and the same thing differently manifested. We 
can only know the ultimate nature of radiant 
energy by showing its kinship to mind, and 
the ultimate nature of mind by showing its 
kinship to radiant energy. 

The gravitant energies constituting matter, 
apparently unlike radiant energy, seem to be 
unchangeable; yet in chemical compounds and 
organic bodies, they lose, for the time being, 
their specific qualities and take on others appar- 
ently totally different, thus producing the most 
surprising phenomena, but always holding with- 
in themselves the power to revert to their 
original forms and qualities and always in the 
end doing so. For example, the tissues of the 
human body are composed chiefly of oxygen, 
carbon, nitrogen and hydrogen. The proper- 
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ties of these substances are lost for the time 
being, and, in their combined form, they take 
on others such as contractility, irritability and 
so forth. But by chemical analysis a piece 
of human tissue can be reduced to its original 
elements and it will be seen that they have not 
diminished in quantity, nor lost any of their 
original qualities, showing that the new quali- 
ties are but the developed forms of the original 
properties of matter. At each ccnnbination of 
the simple elements, new properties are dis- 
played, until by combination and recombination, 
by organization and reorganization, living tis- 
sue is finally produced with all the properties of 
hmnan beings. The fact is that the gravitant 
energies of matter are just as capable of trans- 
formation and equivalence as are the radiant 
energies of Nature, but heretofore we have not 
been able to trace them owing to our inability 
to see them in their higher manifestations in 
ourselves. But with the light of Scientific 
Naturalism, the higher forms of the internal, 
gravitant energies of the Organic and Social 
Processes can be traced to the original gravi- 
tant energies of Nature, because the higher 
forms of gravitant energy are developed in 
each of these processes. 

The dynamic theory of matter is that it ia 
composed of centers of motion; that its atomic 
motions cause all its combinations — first, ele> 



MATTER AND ENERGY 86 

ments (iron, hydrogen, sulphur) ; then chemical 
compounds (salt, lime, water) ; then organic 
bodies (plants and animals) ; then social organ- 
izations (tribes, nations, civilizations) ; and, 
lastly, that the elements, compounds, organisms 
and organizations thus formed are the resultant 
of the original atomic activities and their de- 
veloped forms as conditioned by radiant energy 
in its various manifestations. 

According to this theory the energy of matter 
is gravitant, curvilinear, rotary ; while the ener- 
gies constituting the conditions of matter are 
radiant, linear, wave-like. Radiant energy 
passes from the outermost confines of the Uni- 
verse to the outermost confines. It puts all 
Nature in touch with itself, whereas all the 
visible forms of matter — suns, planets, satel- 
lites — ^have a rotary and curvilinear motion; so 
it is reasonable to suppose that the ultimate 
particles of matter in all their forms are rotat- 
ing and revolving and are held together in their 
respective orbits by some form of gravitant 
energy in some such manner as are heavenly 
bodies in space.* 

Matter is the static form of energy ; energy, 
the dynamic form of matter. While the atomic 
motions, or, as we call them, the internal, gravi- 
tant energies, cause all the combinations and 

•" The Principles of Chemistry," Part IV. p. 464, by 
Prof. Mendelee£t. 
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organizations of matter; yet their activity and 
development depend upon external, radiant 
energy in its various manifestations. The 
spectroscope < shows that in the stars of the 
highest temperature there are very few ele- 
ments, and as the stars decrease in temperature, 
the elements appear ; and when we reach a lower 
temperature, chemical compounds supervene, 
while in a very low temperature, as here on 
earth, all the higher compounds of matter are 
developed, including the inorganic, the or^ 
ganic, and the social.* 

While Professor H. A. Lorentz, Sir Joseph 
Larmor and Sir William Thompson and other 
physicists have given to the world brilliant 
mathematical theories of matter, probably none 
will stand the test of time. But this much 
will remain, that all matter is composed of 
centers of motion and its combinations and or- 
ganizations depend upon radiant energy in its 
various manifestations. The ultimate nature 
of matter cannot be understood by a search 
after its ultimate particle, but by a study of 
its highest form, that is, ourselves. It standa 
to reason that anything is best understood in 
its highest form; and matter is no exception,, 
although heretofore it has always been con- 
sidered one. 
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IV 
IDEALISM 

While we may somewhat anticipate our argu- 
ment, let us at this point briefly discuss the 
naturalistic conception of matter in relation 
to the philosophy of Idealism. 

No philosopher has ever deigned to consider 
for a moment that any of the qualities of himian 
beings are the developed properties of the ele- 
ments and energies of Nature. We are alto- 
gether something different; yet, upon the 
closest analysis, we can find nothing else but 
matter and energy in our composition. Ideal- 
ism, as a matter of fact, takes the human mind 
and by a process of subtilization makes out of it 
a mysterious entity, the Absolute, and out of 
it creates the Universe. According to this philo- 
sophy, nothing can be known but ideas; and 
while the body and brain are nothing but matter 
and energy, they are supposed to give no char- 
acteristic to our being. It is triumphantly stated 
that all we can know is ideas; that Nature 
itself is only an idea ; and we can never in any 
way get beyond ideas. Yet Naturalism shows 
that our ideas are identical with the energies 
producing them; hence it explains Nature in 
terms of our ideas and our ideas in the terms of 
Nature. 

If we can know only ideas, can we know 
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themP What are they? What are they made 
out of? They are evidently a developed pro- 
duct. What are their elements? How are 
they produced? If we can only know ideas as 
they appear in our minds, then we can not 
know them; for in what terms can we explain 
them? An explanation of a thing is to trace 
it to its source and give its history and philos- 
ophy. This investigation inevitably leads us 
to the elements and energies of Nature, show- 
ing in the end that our ideas are identical with 
them, and it is in this way that we know what 
our ideas are and what energy is. When we 
get through with the analysis of the intellective 
and motive sides of our nature, we find that 
we are the highest developed form of the radiant 
and gravitant energies of Nature. 

Idealism states that all we really are is purely 
spiritual, that is, not matter, but a postulated 
something totally different. Matter is only the 
house in which we live, and has no more inti- 
mate relation to spirit than a house has kin- 
ship to its occupant. A moment's thought 
ought to show us the origin of our brains, our 
senses, hence our mind. By tracing the evolu- 
tion of animals, we see that the senses, then 
the intellect is a product of the radiant ener- 
gies of Nature; that our ideas are but a rep- 
etition of radiant energies registered in our 
nervous system during the vast era of life here 
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on earth. Were we to make an analysis at this 
time, we should find that the internal, gravi- 
tant energies of Nature evolve into the emotions 
of selfishness, love and religion; and, when or^ 
ganized with the intellect, constitute our in- 
most being; and that all we are or can hope 
to be is a developed product of the simple ele- 
ments and energies about us. This analysis 
shows us that there are two aspects to Nature, 
a mental and a physical, and that the mental 
is a repetition of the physical and is identical 
with it in kind and substance ; so that we know 
what our ideas and feelings are in the terms 
of matter and energy, and what matter and 
energy are in the terms of our ideas and feel- 
ings. We can know Nature just in proportion 
as it is repeated in us, and, imperfect as we are 
to-day, our development is such that we can 
confidently predict the complete understanding 
of the elements and energies of Nature as the 
ultimate destiny of our race. 

Idealism explains Nature by ideas, not ideas 
by Nature. It gives the effect for the cause, 
makes the elements out of the product. It 
explains Nature by saying that its highest and 
greatest phenomena, mind, morality and reli- 
gion, when personified as the Absolute, are the 
cause of its elements and energies, when they 
are in fact a development of them. Who can 
trace the history of an idea from the Absolute? 
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There is a semblance of truth in Idealism be- 
cause it attempts to explain Nature by un- 
ravelling its finished products instead of show- 
ing their evolution from the primordial ele- 
ments and energies of Nature. Naturalism con- 
demns Idealism because it attempts to read the 
book of Nature backwards, and as a result to- 
day deluges the world with a maze of metaphy- 
sical theories that explain Nature by involution 
instead of by evolution, and thus mystifies 
everjrthing so that we close the book of Nature 
as inexplicable. Like the Ptolemaic system of 
astronomy, it is right in everything except the 
point of view, — ^but the point of view is every- 
thing. At its worst, Idealism is a system of 
arrogant obscurantism; at its best, a system 
of sterile metaphysical speculations which do 
not permit humanity to become aware of its 
actual situation. 

To-day Idealism defeats Naturalism not by 
refutation, but by possessing all the centers 
of learning, usurped from theology (the de- 
votees not being able to detect the usurpation 
owing to the similarity of terminology), and 
thus by covering every avenue of philosophi- 
cal expression, crowds Naturalism out of 
existence; so that in spite of the efficiency of 
Science, the irrefragable argument of Scientific 
Naturalism, there is little deamnd for a philos- 
ophy of reality, utility and positive knowledge. 
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Idealism is just as unorthodox as Naturalism, 
but the Church does not know it, for, being 
adroitly presented in a philosophical jargon, 
which means one thing to the adept, another 
to the novice and the dupe, it meets with an 
unmerited popularity that has nothing what- 
ever to do with its truth or falsity. 

The only hope for the perfection of himian- 
ity to-day lies in the distribution of sound 
philosophy among the masses; for no cause so 
helped the swamping of Greece and Rome with 
Oriental ignorance and error, religious fanati- 
cism and mystic superstition as the fact that 
the philosophy of these great nations was pos- 
sessed by only a few of the upper classes. When 
next humanity hears in its heart the call of 
the wild, when it is thoroughly sick of our 
present civilization, if the cry falls upon the 
enlightened ears of an intelligent proletariat, 
the liberty it engenders will result in the evolu- 
tion of a higher Social Process than the pre- 
sent one; but if not, then once more will hu- 
manity resort to primitive Nature, to be free 
from a system of philosophy which permits 
a form of justice that is a crime, a civilization 
grown to be worse than savagery, and social 
institutions which, instead of saving human 
energy, waste it. 

The reason that error is so prevalent in the 
world to-day is because it is taught us from 
our infancy up. While our false philosophy 
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is wrong in substance, yet its method of propa- 
gation — ^the school — ^is ahnost perfection itself. 
Strange indeed that naturalistic philosophers 
have not seen this palpable fact, and, instead 
of wasting their lives in useless argument, be- 
gun reforming the world by the establishment 
of schools of real learning from kindergarten 
to University, for then in less than one cen- 
tury the race would reach social consciousness 
and perfect Uving. 

There is this to give us hope. The first 
principle of error — ^as illustrated in Catholi- 
cism — ^is absolute conservatism, that is, positive 
opposition to adaptation to the environment, 
making inevitable the certainty of its extinction, 
not from outside attack, but inside decay and 
assuring the ultimate triimiph of truth by the 
natural death of error. Or if error attempts 
adaptation to the environment, as is illustrated 
in Protestantism to-day, for example, it loses 
itself in the adaptation it inaugurates, and 
thus by substituting fact for fiction, science 
for tradition, ends by being scnnething alto- 
gether different, the ultimate expression of the 
religious nature of man. So that whichever 
course error chooses to pursue, its extinction 
is inevitable. Idealism may persist longer than 
vulgar error because of its adroit presentation, 
but being erroneous, it can not be a final philos- 
ophy either in substance or method.* 

* For a further discussion of Idealism see the author's 
book, " The Sociali«atioii of Humanity," Chap. VII. 
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A brief survey of Nature shows that the 
interactions of gravitant and radiant energy 
have resulted in three systems of existence, 
capable of classification, yet closely related to 
one another. They are the Inorganic, the Or^ 
ganic and the Social Processes. While this 
classification of the phenomena of Nature is 
possibly the commonest ever made, yet its real 
significance has never been shown. To trace 
the true relation of the Inorganic to the Or- 
ganic and the Organic to the Social Processes, 
showing how the one evolves out of the other, 
is the special function of Scientific Naturalism. 
The time was when Nature was regarded as 
a chaos out of which mankind grew through 
supernatural power. But the fact well estab- 
lished to-day is that Nature is a continuous 
growth and that its three systems of existence 
are but different forms of the same thing. We 
will briefly consider, first the Inorganic, then 
the Organic, and lastly the Social Processes, and 
trace in outline Scientific Naturalism, showing 
that while these three systems 'are different, 
yet they develop from one another and that 
Nature at heart is a unity. 

The Inorganic Process. All the phenomena 

S3 
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of Nature are problems in the expenditure of 
energy. Before the evolution of mentality and 
morality all the energies of Nature expended 
themselves according to the three laws of motion 
as worked out by Kepler, Galileo and Newton, 
which are as follows: 

"Ftr«f, that every body continues In its 
state of rest or imiform motion in a straight 
line, except in so far as it may be compelled 
by impressed force to change that direction; 
Second, that change of motion is proportional 
to the force applied and takes place in the 
direction of the straight line in which the force 
acts; Third, that to every action there is al- 
ways an equal action in an opposite direction." 

These three laws of motion may be sum- 
marized in the first law of the expenditure of 
energy in Nature, to wit: That all energy 
takes the line of the least resistance as deter- 
mined by the contending energies in opposi- 
tion and neutralization. It will be seen, accord- 
ing to these three laws of motion or the first 
law of the expenditure of energy that aU 
energy acting to produce any given phenom- 
enon is used up at one fell stroke. If two 
moving inorganic bodies oppose each other, all 
their energy is neutralized in opposition. As 
a result, the Inorganic Process, with the possi- 
ble exception of the heavenly bodies of the 
solar system, is the most extravagant system 
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imaginable, the most wasteful. This does not 
mean that the energies are destroyed, but that 
they do no definite work, are dissipated in 
neutralization and opposition and accomplish 
nothing but aimless actions, the energy of 
which, if imder the control of mentality and 
morality, coidd be used to some one purpose: 
electricity, for example, before it was utilized 
by man in the last three centuries. 

Think of the energies of inorganic nature 
here on earth that could be expended more 
economically than they are, if a being even 
with man's mentality had the power to use 
them! Take, for example, the ill-arrangement 
of the rain-fall. Consider the vast amount of 
rain that goes back into the ocean, never hav- 
ing touched the parched and arid plains that 
so much need it; or of that which falls on 
bleak and inaccessible wastes; yet an infinitesi- 
mal amount falls upon suitable places and at 
opportune times, which, with the co-operation 
of sunlight, enables plants and animals to live 
upon the earth. What is true of the rain-fall 
is true of all the operations of inorganic nature 
here on earth, with the possible exception of 
the energies of atomic and molecular com- 
poimds. It is estimated that the earth receives 
only one two thousand and three hundred-mil- 
lionths part of the solar radiation, and that the 
rest of the planets and moons of the system not 
more than ten times as much. 
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The arrangement of the planets in our solar 
system is such that probably the earth is the 
only one now habitable. Had they been pro- 
duced by intelligence, instead of the blind law 
of the expenditure of energy along the Une of 
least resistance in opposition and neutraliza- 
tion, been put in the proper position, and been 
made just the right size, they would all have 
reached the widest and highest possible devel- 
opment of matter in the system. But as they 
are, man is led to believe that the solar system 
has been produced that he might live, ^^the sun 
to light his path by day, the moon by night,'' 
for this is a reasonable hypothesis in such a 
waste of energy. 

Our criticism is still more pertinent in the 
sidereal world. It is properly described as 
chaos. If there is any other method of the ex- 
penditure of energy there than the first law, the 
mind of man so far has not been able to dis- 
cover it. But this is what is to be expected, if 
mind is a result of the evolution of Nature, and 
not its cause. The presence of mind is as easily 
detected as that of any other energy. There 
is none of that economic expenditure of energy 
in the sidereal world or in our solar system 
which indicates mind, but instead a waste of 
energy which denies it in every phenomenon. 
This of itself should refute Idealism. 

The most advanced scientific knowledge shows 
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that the dissipation of energy before the 
origin of life and mind was aimless. It is so 
now in all the realms of Nature uncontrolled by 
animal life or mankind. The possibilities of 
matter and energy are wonderful ; but owing to 
the unintelligent arrangement of things 
throughout the sidereal world, the solar sys- 
tem and inorganic nature here on earth noth- 
ing is accomplished save blind actions, relieved 
now and then by a happy co-operation, due to 
the continuous interaction of blind energies ex- 
pending themselves along the line of least re- 
sistance, during infinite time, throughout infi- 
nite space, dealing with an infinite niunber of ob- 
jects. Xhis is all the design and purpose there 
is in Nature until we come to the Organic Pro- 
cess. Seldom in Nature does an action, or an 
interaction of moving inorganic bodies end in 
anything but waste of energy; but in the 
course of aeons of time in the solar system this 
wasteful expenditure of energy ends in condi- 
tions suitable for the development of the Or- 
ganic and Social Processes. There is not 
much co-operation among men, less among ani- 
mals and practically none whatever in the in- 
organic world. These facts are patent to 
every one. 

But this waste of energy is not the case in 
the Organic and the Social Processes. In the 
Organic Process, external energies are used to 
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discharge a portion of the internal energies in 
animal bodies so as to enable them to vary the 
Law of Action and Reaction by taking the line 
of least resistance as determined by sense-im- 
pressions and ideas, instead of the contending 
energies in opposition and neutralization. It is 
in this ability to so expend energy that the Or- 
ganic differs from the Inorganic Process. In 
the Social Process, the action is determined by 
knowledge and morality, instead of sense-im- 
pressions and ideas, or by the contending ener- 
gies of inorganic nature along the line of least 
resistance. It is in this way that the Social dif- 
fers from the Organic Process. 

In the evolution of every solar system 
throughout the Universe, there comes a time on 
some of its planets when the wasteful expendi- 
ture of its energies according to the first law 
of expenditure produces conditions favorable 
to life and mind and society; for the develop- 
ment of intelligent beings is as much within 
the province of the Process of every solar sys- 
tem in the Universe as is the evolution of all 
other forms, — elements, chemical compounds 
and plants. Considering the process of the 
solar system as a whole, Man is sis natural a 
form of matter as a chemical compound, only 
one may be produced in an instant, while the 
other takes millions of years; and, given the 
elements and energies of Nature during the 
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solar process, both invariably occur. Things 
in the course of aeons of time have adjusted 
themselves, or will adjust themselves, blindly, 
according to the first law of the expenditure 
of energy, not only here in our solar system, 
but in all others throughout the Universe, re- 
sulting in coincident favorable conditions pro- 
ducing life, mind and society. But think of the 
cost when we estimate the enormous waste of 
energy to accomplish this result! Do we see 
any of that fine adjustment of means to ends 
here that indicates mind, or any of that perfect 
expenditure of energy that demonstrates mor- 
ality? The Earth to-day is probably the only 
habitable planet in our solar system, yet in 
comparison with the rest of the matter, of the 
system it is only a grain of sand. All the en- 
ergy expended in the entire system up to date, 
following the first law of the expenditure of 
energy, could accomplish no more than this! 
But let us hope, when the Earth is dead as the 
moon now is, that the outermost planets may be 
teeming with life. What explanation hfiis Ideal- 
ism for this enormous waste of energy? 

That which it takes millions of years for inor- 
ganic nature to do by her blind and wasteful 
methods here on Earth, man accomplishes in the 
brief space of a lifetime through intelligence 
and morality. The origination of a new species 
of animals, for example.* Things are as they 

• " Origin of Species by Mutation," by Hugo De Vries. 
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are in Nature, because both matter and energy 
are indestructible, and, however the arrange- 
ment of matter in the Universal Process, the 
dissipation of energy according to its first law 
always enables matter to complete its cycle of 
development from primal elements, through 
chemical compounds, plants and animals, up to 
human society, — as will some day be d^nitely 
proved by communicating with other worlds 
and by showing the habitability of at least some 
of the planets in other solar systems, or their 
potential habitability in the course of aeons of 
time.* Even as wasteful as inorganic nature 
is, it could not be that the Earth is the only 
habitable planet in all the Universe, as Alfred 
Russel Wallace would have us believe in his 
book, "Man's Place in the Universe.'' It is the 
character and quality of matter and energy to 
develop the Social Process just as it is for them 
to manifest themselves in the Inorganic and 
Organic Processes. But as the evolution of the 
stellar systems is controlled by the blind expen- 
diture of energy along the line of least resist- 
ance, we should expect to see the same waste of 
energy there — ^uninhabitable planets, asteroids 
incapable of holding moisture and atmosphere, 
and satellites which are only vast surfaces of 
reflecting stone — ^that we see here in the solar 
system under similar conditions. 

•Prof. Simon Newcomb ** Sidelights on Astronomy," 
p. 133. 
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Every thing is natural, and when looked at 
rightly there is no more mystery in one thing 
than another. If man had sufficient power, 
even with his imperfect mind, he could make im- 
provements in the solar system which would di- 
rect its wasting energies to human advantage, 
as he could make of the Earth a veritable Para- 
dise; but as yet, owing to lack of conscious so- 
cial control, he can only criticize, not amend. 

The Organic Process. If the elements and 
energies of Nature were not susceptible of any 
ways of dissipating energy other than the three 
laws of motion, or the first law of the expendi- 
ture of energy, then the universal Process 
would have stopped with inorganic compounds. 
But happily for us in their infinite strivings 
and interminable combinations, the elements and 
energies of Nature have developed conditions 
here on Earth admitting of new possibilities. 
For example, the elements oxygen, hydrogen, 
nitrogen, carbon, and other elements and the 
radiant energies of light, heat and so forth, in 
the Universal Process, we see going on through- 
out space, reached on our Earth the high de- 
gree of development of purely chemical com- 
pounds; then the action and interaction of the 
radiant energies of Nature upon them produced 
an entirely new system of existence, consisting 
of life and its possibilities, resulting in a new 
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law of the expenditure of energy, that of living 
beings controlled by mentality. 

Whenever in the primordial world some deli- 
cate chemical compound arose which could use 
the changes produced in it by its surrounding 
conditions to perpetuate its existence by vary- 
ing the Law of Action and Re-action, so that 
the expenditure of its energies was not equal 
and opposite but resulted in an advantage to 
itself, that was the beginning of the Organic 
Process here on Earth; and during the follow- 
ing countless centuries, whenever the com- 
pound's reactions to the radiant energies of 
Nature produced in it the senses and the intel- 
lect, and its reactions to the gravitant energies 
produced in it the senses of taste and smell, fol- 
lowed by the development of the feelings of ap- 
petite, selfishness, and love, then human beings, 
as seen in mankind to-day, were developed. 

A great deal has been made out of the fact 
that up to date no scientist has succeeded in cre- 
ating life out of its original elements; yet the 
tendency of scientific endeavor is in this direc- 
tion and its achievement may be accomplished 
any day. The experiments of Dr. H. Charlton 
Bastian in his two works: "The Nature and 
Origin of Living Matter'^ and "Studies in Het- 
erogenesis," for example, show that the oppo- 
nents of Naturalism are more given to over- 
looking what has been accomplished than in en- 
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deavoring to solve the problem. But this is to 
be expected when the love of truth is not the 
motive of the investigation, but apologies for 
a philosophy upheld by economic considerations, 
not by evidence. Not only this : all the bright 
minds of Christendom are retained by the de- 
fense, while the prosecution is left to novices 
with no retainer but a labor of love. 

The Social Process. With the origination of 
animal man, the world of human beings, during 
countless centuries of action and interaction in 
the expenditure of their energies (feelings and 
emotions) in society, followed by the reaction 
of the hiunan race upon the individual, devel- 
oped the Moral Sense (a fifth law of mo- 
tion) from the point of view of feeling, 
and the Social Sense (a sixth law of mo- 
tion) from the point of view of intellect, with 
the function of expending the mentally guided 
energies of individuals through the knowledge 
and morality of the race. In the meantime, the 
reaction of the individual to the gravitant en- 
ergy of appetite, selfishness and love, resulted in 
the evolution of the strongest dynamic in the 
whole world, that of Religion. The evolution 
ends in another system of existence of a su- 
perior kind, namely, human society, controlled 
by knowledge and morality and motived by re- 
ligion, being the Social Process, the highest or- 
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ganization of matter here on Earth, and an ex- 
ample in kind of the most economic expenditure 
of energy in the whole Universe. 

Looked at from a dualistic point of view, man 
is an insignificant being; but from the natural- 
istic point of view, he is a representation of all 
Nature that has gone before him in the evolu- 
tion of the present solar system ; and let him be 
ever so small, he holds within himself the stored 
energies of billions of years. He is the very 
acme of all creation, the greatest being that 
can be produced out of the elements and ener- 
gies here on Earth. Man is a repetition of Na- 
ture, created during aeons of time. He is a 
miniature Nature; hence he is not arrogant in 
explaining Nature in the terms of his own be- 
ing, but living up to his birth-right and vested 
interest in Nature and is thereby justified for- 
ever in abandoning the soul abasement of our 
traditional theory of things. 



VI 
THE EXPENDITURE OF ENERGY 

Scientific Naturalism shows that all energy 
expends itself along the line of least resistance 
and that it has three forms. 

First, Energy as expended in the physical, 
Inorganic Process, taking the line of least re- 
sistance as determined by the contending ener- 
gies in opposition and neutralization, resulting 
in complete waste of energy, that is, energy ex- 
pended without any object or end. 

Second. Energy as expended in the Or- 
ganic Process, taking the line of least resist- 
ance, as determined by mentaHty, resulting in 
an economy of energy for the ben^t of the in- 
dividual using it. 

Third, Energy as expended in the Social 
Process, taking the line of least resistance, as 
determined by knowledge and morality (the 
Moral and Social Senses), resulting in the per- 
fectly economic expenditure of all energy for 
the benefit of the individual through Society. 

The first law of the expenditure of energy 
ends in a comparatively fixed order of equilibri- 
ated forces — solar systems, chemical com- 
pounds, molecules, atoms. The second law of 
the expenditure of energy ends in a dynamic 
system of order, namely, plants and animals. 
The third law of the expenditure of energy ends 
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in the highest system of order in all Nature, a 
compound, dynamic order, which not only 
moves itself, but which permits the independent 
movement of all its units, namely, human so* 
ciety. 

Under the first law all the energy of the in- 
teracting bodies is used up to the particular ad- 
vantage of none of them, but ultimately in the 
course of the Universal Process results in condi- 
tions favorable to the higher forms of existence, 
— ^while under the second law the interacting 
bodies not only use all their own energy, but 
also all the energies of Nature that they can 
control. To illustrate both processes: When 
two inorganic objects come within each other's 
field, the energy of each is used up in the reac- 
tion, and neither is in the least benefitted, 
neither having any special advantage over the 
other; their energies being dissipated aimlessly 
along the line of least resistance in opposition 
and neutralization. Not so with living beings. 
When they come within each other's field, the 
energy of each is used in self-pr^ervation in the 
struggle for existence, being dissipated al<Hig 
lines controlled by the mentality of each of the 
organisms. But if the living beings are friendly, 
man and the domestic animals, for example, 
then their energies are often expended in co- 
operation, following ideas of perfect econcHny, 
and none of it is lost. In the case of human so- 
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ciety, under the third law, perfect mentality and 
scientific morality, all the compounds of Na- 
ture, soil, water, atmosphere, and all the radiant 
energies, such sis light, heat, electricity, me- 
chanical energy, and the energies of all the in- 
dividuals composing society, are used for hu- 
man benefit; and ultimately the race will be 
combined through the supreme social dynamic. 
Religion, into one vast Social Process; then all 
the energies of both the Inorganic and Organic 
Processes, guided and directed by scientific 
knowledge and positive morality, will be ex- 
pended with perfect economy for social preser- 
vation, and human perfection will be attained 
here on Earth. 

The first function of mentality (the second 
law of the expenditure of energy in Nature) in 
the Organic Process is to direct the energies of 
the organism possessing it; its second function 
is to direct the blind energies of Nature so that 
the organism possessing mentality may the bet- 
ter adapt itself and its species to the environ- 
ment. The possibilities of hiunan life are 
great, because under this second law of expend- 
ing energy (mentality) all the energies of the 
organism and many of the energies of Nature 
can be turned to individual advantage, and the 
concept of economy in the sense of saving, that 
is, turning the expenditure of energy to indi- 
vidual advantage, is seen for the first time in all 
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Nature. Under this second law, energy for the 
first time is expended according to design or 
purpose. Ultimately the individual becomes the 
object for which all Nature strives and labors, 
and the energies of Nature that heretofore dis- 
sipated themselves blindly, under the first law 
of the expenditure of energy, are now used by 
the intelligent individual for his own advan- 
tage ; and the process ends in the highest prod- 
uct of what mind, independent of social control, 
can do here on Earth. 

The third law of the expenditure of energy in 
Nature, the Social Process, is seen in human as- 
sociations, tribes, nations and civilizations, and 
results in examples of the greatest economy of 
energy seen in the whole Universe, — ^all energy 
expended according to knowledge and morality. 
The expenditure of energy directed by men- 
tality is an improvement upon the blind battling 
of the energies of the Inorganic Process, and 
begins where inorganic nature ends. And just 
as mentality directs to individual advantage the 
contending and wasting energies of the Inor- 
ganic Process, so social expenditure, through 
the Moral and Social Senses, directs to social ad- 
vantage which is the greatest individual ad- 
vantage in the end, the intellectually guided but 
conflicting energies of the individual. For just 
as the energies of Nature ended in neutraliza- 
tion and exhaustion, resulting in a fixed order — 
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inorganic compounds, — ^so does the conflict of 
the energies of the individual (feelings and emo- 
tions) culminate in a compound dynamic order, 
the tribe, the nation, which will ultimately end 
in a perfect controlment of the individual in the 
expenditure of all his energies in a universal so- 
cialization of hiunanity. Energy expended ac- 
cording to intellect, in fact, is a fourth law of 
motion, while energy expended according to the 
Moral and Social Senses are fifth and sixth laws 
of motion. It is strange indeed that up to date 
the world has stopped short with Newton's 
three laws of motion, thus making individual and 
social actions, while totally different from action 
in the inorganic world, yet not subject to any 
law whatsoever. This is but one of the many 
absurdities of the idealistic philosophy. 



vn 

THE UNITY OF NATURE 

Scientific Naturalism contends that all the 
compounds of matter — elements, chemical 
compounds, organic bodies and social organiza- 
tions — ^are produced by the original atomic mo- 
tions as determined by external radiant energy 
in its various manifestations. Gravitant energy, 
in the Inorganic Process, manifests itself as 
chemism ; in the Organic Process, it shows itself 
as appetite, selfishness and love; while in the 
Social Process, it reaches the acme of its devel- 
opment in the sublime emotion of Religion. 
Each of these forms of energy is but a devel- 
opment of the other. But is not this to be ex- 
pected? Are we not matter? Heretofore, phi- 
losophers have looked upon our motive-powers 
as something totally distinct from anything 
else in Nature ; hence it was impossible for us to 
understand ourselves except by postulating a 
supernatural entity, the Absolute, and reading 
the Universe backwards. But scientific Natu- 
ralism shows our kinship to Nature, not only on 
the motive, but on the intellective side of our 
natures as well. It shows that sensation, ideas, 
knowledge are the products of external radi- 
ant energy — flight, heat, pressure, mechani- 
cal energy and so forth — ^as stored in the 
human organism, language and institutions 
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after countless ages of experience with the en- 
ergies of Nature and the energies of society. 
It shows that chemism, selfishness, love and reli- 
gion are but developed forms of the original 
gravitant energies of Nature produced by the 
organization of matter in our bodies and brains. 
We are but the developed forms of the primitive 
elements and energies of Nature, and it is by 
understanding ourselves that we can understand 
Nature and thus ultimately reach absolute 
knowledge and perfect action. 

In the Organic and Social Processes the radi- 
ant energies are the directing powers of Nature, 
while the gravitant energies are the motive- 
powers. The radiant energies of Nature, light, 
heat and so on put in touch object with object 
throughout the Universe. The senses and the 
intellect make us aware of our immediate sur- 
roundings, while the Moral and Social Senses 
enable us to understand society and our rela- 
tions to it. The knowledge gained from both 
orients us as to Nature as a whole. On the 
other hand, gravitant energy in the form of 
chemism is the motive-power of inorganic com- 
pounds and holds them together; as appetite, 
selfishness and love, it is the motive-power of 
Kving organisms and secures their self-preser- 
vation in the struggle for existence by combin- 
ing all their energies to that one end; while in 
the Social Process we see that the gravitant 
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energy of Religion is the greatest motive-power 
of society and by overcoming the other emotions 
will ultimately bind the whole race together in 
one vast process.' 

In general, radiant energy is the communicat- 
ing and directing power of the Universe in all 
its manifestations, while gravitant energy is the 
motive and binding power as seen throughout 
all its forms. Thus we arrive at an ultimate 
explanation of Nature by showing its relation 
to ourselves, and an ultimate explanation of 
ourselves by showing our relation to Nature. 

Scientific Naturalism shows us that Nature is 
self-sufficing; that chemical compounds, plants, 
animals, the human organism and society itself 
are but forms of matter undergoing transforma- 
tion in the Universal Process, the one as natural 
as the other; that mind and morality, love and 
religion, are but manifestations of the simpler 
energies of nature. None, however, but a sci- 
entific mind is able to trace the evolution of 
things from the primal nebulous mass of the 
nascent solar system up to the highly devel- 
oped product. Social Man, as seen in the world 
to-day, for the uninitiated are soon lost in the 
labyrinths of ignorance and error, metaphysics 
and pseudo-knowledge. Nothing but a pro- 
found study of all the sciences can enable us to 
put a naturalistic concept of things in the place 
of the simple concept of tradition. But by con- 
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•tantly pondering on the Universal Process of 
Nature, Man at last can show his kinship to 
matter and energy and understand his antece- 
dents in the primal elements and energies of 
Nature, — ^thus tracing all energy to one source 
and showing that it all has one destiny. 



vm 

THE LAW OF REPETITION 

The question may be asked: What is the use 
of knowing what we are and what the Universe 
is? The answer is: The function of this, as of 
all knowledge, is to acquaint us with our envi- 
ronment so that we may consciously adapt our- 
selves to it, and thereby perpetuate our exist- 
ence and ultimately, through social organiza- 
tion, reach the perfect expenditure of all en- 
ergy, a system of existence in which the human 
race will no longer be the sport of the environ- 
ment, natural and economic, but will be the ar- 
biter of its own destiny. 

When one looks at Nature from a natural- 
istic point of view, and sees the enormous de- 
velopment that the elements and energies of 
Nature have made, he at once sets about to find 
the law through which this wonderful evolu- 
tion has been accomplished. He is met at the 
start, as we have seen, with the fact of the eter- 
nal action and interaction of the internal gravi- 
tant energies of matter with the external, radi- 
ant energies constituting the conditions of 
matter, and in the end discovers that the primal 
cause of evolution is the action and interaction 
of these two kinds of energies operating under 
the Laws of Repetition, thus producing all the 
phenomena of Nature. 
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The Law of Repetition has two forms, — ^in- 
ternal and external. In external repetition, 
radiant energy constantly repeats and regis- 
ters itself in a body, thus changing its condi- 
tion. In internal repetition, the gravitant ener- 
gies of a body constantly repeat its form as 
modified by external energies. Thus the exter- 
nal energies cause the changes, while the inter- 
nal energies preserve them, the combined action 
producing the evolution of the Universal Pro- 
cess. The two forms of repetition cause all 
the wonderful forms we see in Nature, the inor- 
ganic, the organic, and the social. 

Differentiations in the Inorganic Process. 
From the beginning of the Universal Process, 
the external radiant energies of Nature have 
been constantly differentiating and determining 
the forms of the internal gravitant energies. 
First, differentiating matter into its original 
particles, then producing the various elements, 
followed by an incalculable number of chemi- 
cal compounds, finally effecting the differentia- 
tion of the inorganic into the organic. All 
these changes were made by the reciprocal ac- 
tion of the radiant upon the gravitant energies 
of Nature. The external radiant energies 
effected the changes, the internal gravitant en- 
ergies preserved them, each working according 
to the Laws of Repetition. 
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All that the repetition of an energy in an 
inorganic ccHnpound can do is to create its con- 
ditions. But with the origination of the Or- 
ganic Process, the efficiency of the external en- 
ergies to produce changes in the internal ener- 
gies (forms of matter) was greatly increased, 
because the chief difference between the Inor- 
ganic and the Organic Processes is the effect 
the external energies have upon each of them. 
This results in three great differentiations in 
the Organic, and three in the Social Process. 

Differentiations in the Organic Process. The 
first great differentiation made in the Organic 
Process by the external radiant energies was 
that of individual and species through death 
and reproduction. Life was thus enabled to 
live continuously in the species through the 
death of the individual; and instead of being a 
brief existence environmentally produced, it be- 
came a process ending in the sublime evolution 
of the human race. Death became an individual 
phenomenon; life a racial one, through which 
the higher organisms were made possible. By 
differentiating the Organic Process into indi- 
vidual and species, the race lived forever 
through the constant death and reproduction of 
its individuals. This is no hardship to the in- 
dividual, however, for while his existence is 
brief, yet he has repeated in his life, not only 
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the life of the race, but also the whole cycle 
that has preceded him. 

This was followed by a further differentiation 
of the Organic Process into plants and animals, 
a division of labor in the building up of higher 
and higher compounds, which, in general, gives 
all the active work to animals, all the static, to 
plants, utilizing the labor of each in developing 
higher and higher organisms in their union as 
food through the developed gravitant energy, 
appetite. 

Further, the Organic Process was differen- 
tiated into the male and the female sexes, a di- 
vision of labor in acquiring psychical experi- 
ence with the environment, in which life was 
enabled to have the experience of two individu- 
als at each reproduction, secured in the union of 
the sexes in coition through the sexual instinct, 
love, a higher form of appetite. 

Differentiations in the Social Process. The 
first differentiation that the external energies 
made in the Social Process was that of individ- 
ual and nation, a division of labor which has for 
its function, primarily, the accumulation of 
property. Up to this time, the tribe was mo- 
tived solely by Religion — ^the race for all, and 
all for the race; — ^but with this differentiation, 
selfishness was evoked as an additional incentive 
to produce property, and the individualism that 
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we see reaching perfection in the world to-day 
was initiated. 

The next division in the Social Process made 
by the external energies was the differentiation 
of humanity into specific classes — ^plebeian and 
patrician, aristocratic and proletarian, exploiter 
and exploited, and other classes. The function 
of this differentiation in general is the preser- 
vation of property by taking it out of the hands 
of the producers and putting it in the hands of 
privileged classes, in order to keep it from being 
wasted. This achievement is accomplished 
bUndly through selfishness, involuntary co- 
operation, saving for the rac^, even by in^oral 
means, the property so necessary for its develop- 
ment. 

The last great differentiation the external 
energies made in the Social Process was its dif- 
ferentiation into the elements of order and the 
elements of progress, the elements of progress 
securing changes in the Social Process, the ele- 
ments of order preserving them. This dif- 
ferentiation has for its function primarily moral 
development. 

These three great differentiations in the Social 
Process would be of little use to the race, if 
there were not some power whereby it could 
utilize them. This is accomplished through Re- 
ligion. The specific functions of Religion are 
to see that the property produced by the 
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laborers is finally returned to them through 
morality; that the elements of order and the 
elements of progress unite peaceably to produce 
the future Social Process ; and, finally, that Re- 
ligion be the supreme social dynamic over sel- 
fishness and love, ultimately destroying war, 
poverty, vice and crime, ending in the perfect 
expenditure of all energy in the socialization of 
humanity. 

It is through these great differentiations in 
the Organic and Social Processes that life is 
enabled to secure the necessary experience with 
the environment, and to accumulate the neces- 
sary high forms of matter (property) in the 
environment which will enable it in the Social 
Process to overcome the environment, natural 
and economic, through mentality and morality, 
and ultimately to be the arbiter of its own des- 
tiny. To-day the race is still controlled by its 
environment, natural and economic, but as it 
is the very nature of mentality and morality 
to direct the expenditures of the energies of 
Nature, it stands to reason that the time will 
come when they will reach a sufficient degree 
of development to enable the Social Process to 
control its enviroment, natural and economic; 
then it will be that all energy will be expended 
with perfect economy, the supreme law of 
ethics ; and the internal gravitant and the exter- 
nal radiant energies of Nature will reach the 
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acme of their development in the perfection 
of the human race here on earth. 

So we see that no matter how wide the dif- 
f er^itiations radiant energy may make in the 
forms of matter in the Inorganic, the Organic 
and the Social Processes, gravitant energy ulti- 
mately brings the parts together as in the be- 
ginning, and each energy at all times acts 
according to the Laws of Repetition.^ 

*For a complete discussion of the relation of the envir- 
onment to the Inorganic, the Oiqraiic and the Social Pro- 
cesses, see the author's book : ** The Future of the Human 
Race." 






IX 

NATURAL SELECTION * 

The question may be asked: What part does 
Natural Selection play in the evolution of the 
three processes of Nature? When explaining 
Nature in wider terms, it is incumbent upon 
one to show how the lesser laws of Nature are 
included in the larger ones. The energies of 
the environment, expending themselves accord- 
ing to the Law of External Repetition, cause 
a variation in organic forms of matter. Those 
forms that vary most in reaction to the ener- 
gies of Nature best adapt themselves to the 
environment. This is how it is that animals, 
in general, are more highly developed than 
plants. Among organic bodies those that can 
not vary, or vary too much, in response to exter- 
nal energy in its various manifestations, cease 
to exist. This result is called Natural Selection. 
It is only a part of the process of the repeti- 
tion of the various forms of matter in Nature. 
Natural Selection considers the species as being 
passive, looks only at the effect of external 
energies upon organic forms when there is an 
active side that has equal part in the process 
of evolution. The internal energies of Nature 

* This section is also found in the author's essay : ** The 
Future of the Human Race.** 
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have as much to do with the production and 
perpetuation of organic forms as have exter- 
nal energies. For what would it avail an or- 
ganic form, if, after the struggle for existence 
had selected for it some advantage over its com- 
petitors, it had not the power to perpetuate the 
advantage through internal repetition? As a 
result, Darwin, invoking only Natural Selection, 
has no explanation of heredity and variation 
except that they occur spontaneously in Na- 
ture.* Heredity is due to internal energy 
operating according to the Law of Internal 
Repetition; variation is due to external energy 
operating according to the Law of External 
Repetition. 

Natural Selection, as the shibboleth of the 
Naturfidists, in the great conflict between Science 
and Theology during the latter part of the 
Nineteenth Century, of necessity contained only 
as much truth as was suitable to the propa- 
ganda of Science among the masses, and not 
the completed formula of a Scientific System 
of Philosophy. This should not be expected 
of any shibboleth. Natural Selection, however, 
effected the greatest revolution of the Nineteenth 
Century; but, having served its day, new for- 
mulas must be discovered to continue the work; 
for the revelation of the laws of Nature occurs 

♦ " Descent of Man," p. 44 ; "Origin of Species," p. 10. 
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just as the mentality and morality of man 
develop. 

The incompleteness of Natural Selection as 
an explanation of the origin of things is fuUy 
seen in the explanation of the survival of the 
fittest among inorganic compounds. No one 
knows better than the chemist the power of 
chemism in originating chemical compounds 
under the proper external conditions, and he 
would never dream of thinking that external 
conditions were the sole cause of the origin of 
any compound. It is true that chemism can 
not act except under the proper external condi- 
tions ; but it is also true that the motive power 
of all activity is internal energy, not external 
conditions. When the internal energies have 
once formed a compound, external energies, in 
the case of the elements, can not destroy or 
modify it under any known conditions^; hence 
there can not be any selective power in them. 
All inorganic compounds, of a given kind, sub- 
jected to the same conditions either survive or 
perish. All are fit or none are fit: there is no 
variation in them. But as we rise in the scale 
of development, external energies in all their 
manifestations, light, heat and so forth in the 
inorganic, sense-impressions and ideas in the 
organic, knowledge and morality in the social 

* There may be an exception in the case of radioactive 
bodies. 
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worlds become more and more selective In their 
effects, until finally in the perfect Social Pro- 
cess of the future, they will become completely 
dominant and control the origination of most 
of the bodies and organization of Nature. 
Among inorganic compounds, external energies 
are seen to simply form the conditions of the 
operations of the internal energies. But among 
organic compounds, external energy not only 
forms the conditions but selects the fittest to 
live through an intense struggle for existence. 
The ultimate social organization will be under 
the complete control of humanity. 

It will be noticed that in the Organic and 
Social Processes the motive-power is from with- 
in, not without. The environment does not 
prompt an animal to seek food, but hunger does. 
External energy does not cause animals and 
mankind to make self-preservation the first law 
of Nature, but selfishness does. External energy 
has nothing to do with causing animals of the 
same species to mate with their own kind, but 
sexual instinct has. External energy has little 
to do with the social confiicts between the ele- 
ments of order and the elements of progress 
in society, but Religion has. The motive- 
power throughout all Nature is internal, not 
external. 

The Laws of Repetition make organic forms 
a result of the combined operation of internal 
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and external repetition, while Natural Selection 
makes the origin of organic forms a result of 
the operation of external energies alone. It 
is not only external energies that originate 
species, but the co-operation of external energy 
with internal energy according to the Laws of 
Repetition. Natural Selection can act only 
when there is a struggle for existence, as in 
the organic world, whereas the Laws of Repeti- 
tion act under any and all conditions and 
throughout all Nature at any and all times. 
While the Laws of Repetition are different in 
degree in the inorganic, the organic and the 
social worlds, yet there is no difference of kind. 
Natural Selection is scarcely seen among in- 
organic compounds, reaches its maximum effici- 
ency in the organic, begins to diminish with 
the highest mentality, as seen in artificial selec- 
tion by mankind, and we cease to operate with 
the perfection of knowledge and morality in 
the future Social Process. While the action of 
external energies, in aU their manifestations has 
a selective power over all compounds, bodies 
and organizations, yet the finished phenomenon 
is the joint work of the internal and external 
energies co-operating according to the Laws 
of Repetition. 

Among social organizations, the insufficiency 
of Natural Selection, as an explanation of the 
survival of the fittest, is still more glaringly 
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manifest. Social organizations, not satisfied 
with external conditions, modify them to suit 
their existence, set aside Natural Selection and 
substitute in its stead Social Selection; yet the 
operation is performed exclusively according to 
the Laws of Repetition, and is successful in 
proportion as the mentality and morality of the 
race expends energy with perfect economy. 

The Law of Natural Selection as an explana- 
tion of origins should be restricted to that part 
of Nature where it belongs — the organic and 
the social, not under the control of humanity, — 
and should not be extended to all Nature, as 
some of Darwin's followers would have us do. 

All compounds, all bodies, all organizations 
have some power in determining their own des- 
tiny with the external energies surrounding 
them. The facts are that nothing can exist 
except when both the internal and external ener- 
gies of Nature act together, and that neither 
has the power to act without the other. But 
as we rise in the scale of evolution, the exter- 
nal energies become less and less powerful, be- 
cause they register themselves in the bodies con- 
stituting the internal energies of Nature, thus 
creating directing-faculties, until finally we 
reach in mankind a perfectly autonomous pro- 
cess capable of counteracting in a measure all 
external conditions as they now exist. And 
the time will come when this process will be so 
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perfect that it will be able to expend all energy 
as it desires, and thus reach the perfectly eco- 
nomic expenditure of all energy in Nature ; and 
Natural Selection among men then will be com- 
pletely superceded by Social Selection, through 
the Laws of Repetition having originated a 
perfectly autonomous organization — ^the Social 
Process. 



SCIENTIFIC NATURALISM 

Thus we see even on a brief review of the 
various phenomena of matter and energy that 
Nature is one. Man has ever dreamed of a 
unity some place. He first sought it in an 
allegorical and symbolical theory of things^ 
which in different forms exists; even ;to-day. 
Then followed metaphysical speculations; to- 
day, represented by Idealism which postulates 
a spiritual Entity outside the Universe or imma- 
nent in the Universe as the creator of every- 
thing. It is soul-satisfying to many minds be- 
cause it attempts to bridge the theories of our 
fathers with the science of to-day by interpret- 
ing the one in the terms of the other. In science 
man has either attempted an objective synthesis, 
such as that developed by Herbert Spencer, 
which leaves out of consideration the chief 
motive-power of man. Religion, or a subjective 
synthesis, such as that developed by Auguste 
Comte, which, while it considers the motive- 
power of Religion, yet, by limiting the sphere 
of scientific investigation to a study of the laws 
of Nature, severs man from the causal rela- 
tions of the Universe and thereby cuts him off 
from the ultimate knowledge of the directing- 
powers of Nature, — ^whereas our traditional 
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theology really makes all knowledge impossi- 
ble by taking its allegorical and symbolical 
statement of the facts as the literal truth. As 
we have seen, we have no way of understanding 
anything except through Nature immediately 
around us and in us. So Scientific Naturalism 
shows us that the subjective synthesis of science 
is a representation of the objective synthesis 
of Nature, and that our allegorical and sym- 
bolical explanation of things (Theology) is as 
much of the truth as the mind of primitive 
man was capable of understanding, knowledge 
being acquired by Man in successive forms, 
each containing the truth in proportion to 
human development. 

If we wish to understand Nature in all its 
forms, it must be constantly kept in mind that 
there is nothing but energy; that it has two 
forms — radiant and gravitant; that gravitant 
energy produces the forms and radiant energy 
conditions them. It must never be forgotten 
that Nature is a process ; that Nature is always 
going; that there is nothing but change; and 
that the fundamental Law of Nature is the 
Law of Repetition. All the various forms of 
matter — ^the inorgemic, the organic and the 
social — ^are but repetitions of the forms of 
matter that have gone before them as deter- 
mined by radiant energy in its various mam- 
festations. The Organic Process is a repetition 
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of the Inorganic under different conditions; 
the Social is a repetition of the Organic under 
different conditions. The size of an object in 
which Nature works a process has nothing to 
do with it. It may be infinitely great or in- 
finitely small, the solar system, or an atom, our 
individual bodies, or the social organization 
comprising the entire race. Not only that: 
the Inorganic Process made millions of essays, 
resulting in innumerable forms which were but 
repetitions of one another except as modified 
by external energies, and which finally resulted 
in a chemical compound capable of becoming 
organic. Then the Organic Process made 
millions of essays, resulting in innumerable or- 
ganisms which were repetitions of one another, 
except as modified by external energies, finally 
ending in the production of the individual 
expending energy according to mentality. Then 
the Social Process made millions of essays in 
social organization (clans, tribes, nations) 
which were repetitions of one another except 
for variations made by external energy in the 
form of mentality, and which have ultimately 
ended in our civilization to-day expending 
energy according to knowledge and morality. 
The only difference in each of these cases is 
a difference of internal form and of external 
conditions lasting through aeons of time; eadi 
grew out of and will ultimately be resolved into 
the elements and energies of Nature. 
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All the phenomena of Nature when looked 
at rightly show that the gravitant energies con- 
stituting man are identical with those constitut- 
ing Nature, and to know the one is to know 
the other. Not only this; but that the various 
external radiant energies of Nature are a re- 
petition of one another in different bodies and 
are identical, and to know the one is to know 
the other. Further, that the sensations, feel- 
ings and ideas of the Organic Process become 
the Moral and Social Senses of the Social Pro- 
cess and are identical in composition. These 
energies in the Inorganic, the Organic and the 
Social Processes are identical only they act in 
different bodies and are differently organized. 

Thus through the Law of Repetition we know 
that our minds and characters are identical with 
the radiant and gravitant energies of Nature. 
We know all Nature by showing that we are 
nothing but a repetition of the energies of 
Nature passing through the Universal Process 
which we see going in Nature to-day. And 
whenever in the course of time, Man has devel- 
oped far enough in the process of evolution to 
have within himself sufficient representations of 
the phenomena of Nature to anticipate the 
whole, he will be able to know all Nature by 
being identical with it. It is thus that we shall 
be able to comprehend what the Universe is, 
conceive infinite time an4 infinite space by look- 
ing in upon ourselves and seeing the infinite 
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repeated in us, and understand the inmost nature 
of things. Just as the time was when life was 
not self-conscious, then became self-conscious 
and class-conscious and to-day is imperfectly 
socially conscious; so the time will come when 
we shall be universally conscious. 

The human situation when looked at from 
a naturalistic point of view has heretofore had 
about it an independence that is calculated to 
deter timid souls from final acceptance; how- 
ever, it was no such spirit as this which made of 
man the being he is to-day, — ^but rather the op- 
posite spirit, that of moral courage, intellectual 
honesty, love of truth and faith in the ultimate 
triumph of humanity in solving the riddle of ex- 
istence and in determining its own destiny. It 
may be deemed pious to stand in awe before the 
mysterious phenomena of Nature ; it is scientific 
and ethical to try to unravel them for the benefit 
of humanity. And it is in this spirit that 
Scientific Naturalism attempts the solution of 
the stupendous problems confronting the hmnan 
race to-day. 

And when once the great minds of the world 
find it economically profitable to unravel the 
processes of Nature instead of apologizing for 
the beliefs of our ancestors, they will make short 
work of the mystery of existence, and that era 
of perfect life will begin which has been hoped 
for since the dawn of conscious existence and 
foretold by poets and seers in all ages. 
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While Scientific Naturalism causes the sub- 
lime hopes of tradition to vanish, yet it gives 
the race in their stead a life to be realized here 
on earth which transcends them in sublimity 
and utility a thousand fold in the conscious life 
of humanity guided by science and morality 
and motived by Religion, a socialization in 
which all energy will be expended with perfect 
economy, the supreme law of ethics, realizing 
the highest possible development that the ele- 
ments and energies are capable of on this earth. 

When we look out into the starry depths, 
or gaze upon things about us, or think of the 
many different persons we ourselves have been, 
or laugh at the crude efforts of life in the 
imperfect forms about us, or weep at the pain 
and suffering thrust upon us through contact 
or sympathy, or protest against the greed of 
men and the vanity of women, or feel the fire 
of the sun, the beauty of the moon, or shudder 
at the ravages of war, or glance at the inter- 
minable procession of men and women marching 
to their graves oblivious to the heights and 
depths of life, or contemplate the arrogant 
oppression of the mighty, the patience of 
poverty, or remember the dash of the storm, 
the bite of winter, or think about the nature 
of the atom, the mystery of heredity, or picture 
to ourselves Socrates discussing with his dis- 
ciples the immortality of the soul, or Jefferson 
writing the Declaration of Independence, a 
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mother kissing her babe, an impassioned youth 
climbing to the trellised window of her he loves, 
or when alone in the midst of night, pause in 
living as if in the presence of existence itself, 
and ask ourselves the question: What does it 
all mean? — ^know that all this and more, nebula 
and atom, eternal time, infinite space, unlimited 
power, great Nature itself is but a different 
manifestation in all its forms of that which 
constitutes our very being. To see ourselves 
in everything and everything in ourselves is to 
know what Nature is. What is it? What is it? 
What is it? cried at Nature at every angle an- 
swers back: It is you! It is you! It is you! 
The dreams of our childhood, which are the 
dreams of the infancy of the race, are allegories 
of this great truth ihat we now realize in our 
heart of hearts. Nature in us looks upon it- 
self. In our multiple consciousness Nature 
evolves a world within a world enabling itself 
to know itself through a repetition of itself. 
And when death comes to us Nature will still 
remain and an infinite nimiber of beings will 
live over again this life we love so well, — 
and finally, when the great cataclysm super- 
venes at the end of the process, that is not all, 
for the matter and energy that moves in us 
to-day will appear again and again in suns and 
worlds and lives and minds forever and for- 
ever. 



